Altered placental insulin and insulin-like growth factor-I receptors in diabetes.
We have compared the characteristics of IGF-I and insulin receptors in placentas of normals and insulin dependent diabetic patients. Specific binding of both IGF-I and insulin in placental membranes from patients with good glycemic control (as reflected by blood hemoglobin content) was unaltered while that in the placental membranes from the patients with poor glycemic control was increased to approximately 20% of the normals. This observed small but significant (p less than 0.05) increase in binding of IGF-I and insulin to placental membranes from diabetic patients with poor glycemic control was further magnified, approximately twice (p less than 0.001) the normal, when the membrane receptors were purified by lectin chromatography. The kinetic analysis of IGF-I and insulin binding in both membranes and lectin purified receptors revealed that the increased binding of insulin and IGF-I to the placentas from diabetic patients with poor glycemic control was due to an approximately 2 fold increase (p less than 0.001-0.05) in the receptor numbers without any significant changes of the affinities. The molecular characteristics of the receptors in these diabetic patients, as revealed by the cross-linking studies, did not reveal any changes when compared to the normals. The parallel changes of IGF-I and insulin receptors, shown here, are in accordance with the homologous nature of these two receptors. The increased receptor numbers of these two interrelated hormones in placentas of diabetics with poor glycemic control may be relevant to the altered placental functions in diabetic pregnancy.